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http://dx.doi.org/10.1016/j.pedneo.2Syngnathia is an extremely rare condition involving congenital fusion of the maxilla with the
mandible. Clinical presentations vary from simple mucosal bands (synechiae) to complete bony
fusion (synostosis). Most cases are unilateral incomplete fusions. We report the case of a
severely growth-retarded newborn infant with complete synostosis of the mandible with the
maxilla and the zygoma associated with cleft palate, choanal atresia, deafness, delayed cere-
bral white matter development, and genital and limb malformations. Extensive genetic anal-
ysis did not reveal any mutations. This association of multiple congenital malformations may
represent an entity distinct from previously described syndromes associated with syngnathia.
Copyright ª 2016, Taiwan Pediatric Association. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).1. IntroductionNeonatology, Centre Hospi-
Pierre Decker 2, 1011 Lau-
v.ch (E. Giannoni).
an Pediatric Association. Publish
commons.org/licenses/by-nc-nd/
013.04.009Congenital fusion of the jaw is an extremely rare condition
that is characterized by the inability to open the mouth at
birth. It results from fusion between the maxilla or zygoma
and the mandible. Fusion can range from simple mucosal
bands (synechiae) to complete bony fusion (synostosis).ed by Elsevier Taiwan LLC. This is an open access article under the
4.0/).
Figure 2 Photograph taken on the 1st day of life showing an
almost complete absence of the lower third of the face and
low-set ears.
66 M. Broome et alSyngnathia can occur in the midline, or laterally, and it can
be uni- or bilateral. Most documented cases involve a uni-
lateral fibrous fusion.1 We present the case of a newborn
infant with a previously unreported association of congen-
ital malformations that include a complete bilateral bony
fusion of the mandible to the zygomatic complex and the
maxillary tuberosity.
2. Case Report
A male infant was born at 37 weeks of gestation by elective
cesarean section. He was the first child of a non-
consanguinous African couple. There was no significant
maternal or family history, and the pregnancy was uncom-
plicated without teratogenic exposure. At 22 weeks of
gestation, the morphological ultrasound revealed a severe
micrognathia associated with a brachycephaly, a micro-
penis with distal hypospadias, bilateral clinodactyly, and a
single umbilical artery (Figure 1). The fetal karyotype was
normal (46, XY). The following ultrasounds confirmed the
malformations and showed progressive intrauterine growth
retardation and a massive polyhydramnios. At birth, the
patient did not have any respiratory activity and required
bag and mask ventilation. Apgar scores were 3 and 7 at 1
minute and 5 minutes, respectively. The patient had res-
piratory failure with a venous pH of 6.88 and a pCO2 of
149 mmHg at 30 minutes of life. Nasopharyngeal intubation
was performed and the infant was started on mechanical
ventilation with a good response. Severe symmetric intra-
uterine growth retardation was noted, with a birth weight
of 1460 g, a length of 39 cm, and a head circumference of
29 cm; all the three parameters were well below the third
percentile. Craniofacial anomalies included complete
bilateral zygomatico-maxillo-mandibular synostosis,
microstomia, right paramedian palatine cleft, left choanal
atresia, a large anterior fontanelle with diastasis of the
sagittal suture, and low-set ears (Figures 2 and 3). All facial
bones were hypoplastic, with exophthalmia. BrainstemFigure 1 (A) Three-dimensional fetal ultrasound and (B) three-
demonstrating the quasi-absence of the mandible and clinodactylyauditory evoked responses revealed complete bilateral
deafness. Cerebral MRI showed abnormalities of the peri-
ventricular white matter consistent with a delay in myeli-
nation. Extracranial abnormalities included bilateral
camptodactyly with adductus thumbs, partial syndactyly ofdimensional surface rendered image at 30 weeks of gestation
.
Figure 3 Three-dimensional reconstruction of a computed tomography with (A) frontal and (B) lateral views showing complete
bilateral zygomatico-maxillo-mandibular synostosis, hypoplasia of the zygomatic, maxillary and mandibular bones, and a large
anterior fontanelle with diastasis of the sagittal suture.
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dism, micropenis, and hypospadias.
Owing to the poor prognosis, it was decided, with the
agreement of the parents, to provide palliative care. The
patient was extubated on the 5th day of life and died on the
same day. An autopsy confirmed the findings described
above and did not show any other abnormalities.
We undertook candidate gene mutation analyses by
sequencing genes that have pivotal roles in mandibulo-
facial development.2 Genomic DNA was isolated from the
patient and the parents. The entire coding exons of the
human IRF6, PRRX1, PRRX2, OTX2, PGAP1, TWIST1, NDST1,
BMP4, TFCO1, and FGF8 genes were sequenced, using the
patient’s genomic DNA. These extensive mutation analyses
did not disclose any pathological findings.3. Discussion
Syngnathia is an extremely rare condition involving
abnormal development of the splanchnocranium, which is
the part of the skull that is derived from the branchial
arches. Less than 50 cases have been described in the
literature with an inconsistent use of nomenclature.1 Syn-
gnathia can occur with a wide range of severity from single
mucosal bands (synechiae) to complete bony fusion (syn-
ostosis). Our patient presented with complete bilateral
synostosis of the upper and lower jaw, which is the least
common and most severe form of syngnathia. This presen-
tation can be classified as Type 2b according to Laster
et al.3
Congenital alveolar synechiae frequently occur in the
context of syndromes such as Van der Woude syndrome,4
popliteal pterygium syndrome,5 orofacial digital syn-
dromes, and cleft palate lateral synechiae syndrome. Bony
syngnathia can be found in isolation or in combination with
other craniofacial (cleft lip/palate, anomalies of the
tongue), vertebral, and limb malformations.6 An associa-
tion of bony syngnathia with microcephaly, developmental
delay, coloboma, nystagmus, and hemivertebrae has been
reported in two patients and is referred to as Dobrow syn-
drome.7,8 Our patient presents a number of similarities with
the case reported by Brown and March9: bilateral posteriorsynostosis, cleft palate, choanal atresia, low-set ears, large
fontanelles, syndactyly, cryptorchidism, micropenis, hypo-
spadias, intrauterine growth retardation, and respiratory
failure. In addition to those findings, the patient described
by Brown and Marsh had tetralogy of Fallot and Dandy-
Walker malformation. Complete deafness and a delay in
development of the cerebral white matter was present in
our case but was not documented in the patient described
by Brown and Marsh. Consanguinity has been reported in
five cases of bony syngnathia, suggesting the possibility of
an autosomal recessive occurrence.10 In our patient, the
analysis of several pivotal genes involved in craniofacial
development did not disclose any mutations.
The pathogenesis of syngnathia is unknown. Persistence
of the buccopharyngeal membrane is the most commonly
cited hypothesis.11 Oral adhesions may represent remnants
of the buccopharyngeal membrane, which usually disap-
pears during the 4th week of intrauterine life. Other sug-
gested mechanisms are abnormal vascularization by the
stapedial artery, early loss or failure of migration of neural
crest cells resulting in an incomplete separation of the first
branchial arch into the maxilla and the mandible, lack of
tongue protrusion during development, and trauma.3,6 Te-
ratogens represent a possible etiology for syngnathia, since
meclozine and large doses of vitamin A interfere with the
development of the mandible in rats. However, these the-
ories and experimental findings are not supported by clin-
ical data.
The management of syngnathia requires a multidisci-
plinary team. The findings of severe micrognathia and
polyhydramnios on fetal ultrasounds should raise a suspi-
cion of syngnathia. Prenatal diagnosis allows the planning
of delivery in a tertiary center. Securing the airway is the
priority at birth because of the lack of oral access. Blind
nasal intubation, fiber optic intubation, and tracheostomy
have been used to stabilize the airway of patients with
syngnathia, but these approaches have been associated
with technical difficulties and/or complications.1 Naso-
pharyngeal intubation is a technically easier and less inva-
sive procedure. This report shows that nasopharyngeal
intubation is an alternative to ventilate newborns with
syngnathia. Once the airway is secured, it is important
to search for other malformations. Providing adequate
68 M. Broome et alnutrition can be challenging in patients with syngnathia.
Owing to the wide range of severity, the timing and plan-
ning of the surgery has to be adapted to the situation and
the general condition of the patient. Very little information
exists on the long-term outcome of these patients.1
In conclusion, syngnathia is an extremely rare condition
of unknown etiology. We report a case of complete bony
syngnathia and an association with multiple congenital
malformations distinct from previously described
syndromes.
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